Protein instability during HIC: describing the effects of mobile phase conditions on instability and chromatographic retention.
Hydrophobic interaction chromatography (HIC) is known to be potentially denaturing to proteins, but the effects of mobile phase conditions on chromatographic behavior are not well understood. In this study, we apply a model describing the effects of secondary protein unfolding equilibrium on chromatographic behavior, including the effects of salt concentration on both stability and adsorption. We use alpha-lactalbumin as a model protein that in the presence and absence of calcium, allows evaluation of adsorption parameters for folded and unfolded species independently. The HIC adsorption equilibrium under linear binding conditions and solution phase protein stability have been obtained from a combination of literature and new experiments. The effect of salt concentration on protein stability and the rate constant for unfolding on the chromatographic surface have been determined by fitting the model to isocratic chromatography data under marginally stable conditions. The model successfully describes the effects of added calcium and ammonium sulfate. The results demonstrate the importance of considering the effects on stability of mobile phase modifiers when applying HIC to marginally stable